Superoxide enhances tubuloglomerular feedback by constricting the afferent arteriole.
Superoxide (O(2) (-)) has been shown to augment tubuloglomerular feedback (TGF) both in vivo and in vitro by scavenging nitric oxide (NO) in the macula densa (MD). We hypothesized that in addition to this mechanism O(2) (-) potentiates TGF by acting directly on the afferent arteriole (Af-Art). Microdissected Af-Arts and adherent tubular segments containing the MD were simultaneously microperfused in vitro, maintaining Af-Art pressure at 60 mm Hg. TGF response was determined by measuring changes in Af-Art diameter while increasing NaCl in the MD perfusate from 11/10 to 81/80 mmol/L Na/Cl. To determine whether O(2) (-) acts at the MD in the absence of MD NO, we inhibited MD nNOS with 7-nitroindazole (7-NI) and added Tempol to the lumen. When 7-NI was added to the MD lumen, it increased TGF from 2.3 +/- 0.2 to 4.2 +/- 0.2 microm (P < 0.01). When Tempol was added to the MD lumen in the presence of 7-NI, it had no effect on TGF. To investigate whether O(2) (-) has any effect via the Af-Art in the absence of MD NO, we inhibited MD nNOS with 7-NI and added Tempol to the bath to scavenge O(2) (-) in the Af-Art. Adding Tempol to the bath with 7-NI in the MD lumen reduced TGF from 3.9 +/- 0.3 to 2.8 +/- 0.5 microm (P < 0.05 vs. 7-NI). To see if this effect was due to O(2) (-) scavenging NO production by the endothelium, we repeated the experiment in Af-Arts with damaged endothelium and found that adding Tempol to the bath lowered TGF from 3.4 +/- 0.9 to 1.2 +/- 0.6 microm (P < 0.01). When catalase was added to the bath together with Tempol, TGF response was not modified. We concluded that it is O(2) (-) rather than H(2)O(2) that enhances TGF response, both directly by constricting the Af-Art and indirectly by scavenging NO in the MD.